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DETAILED ACTION 
Claim Rejections - 35 USC §112 

Claims 6-1 1 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 6 is indefinite because "rectangle-like" is unclear. 

Claim 8 is indefinite because "plate-like" is unclear. 

Claim 9 is indefinite because "rectangle-like" is unclear. 

Claim 10 is indefinite because "rectangle-like" is unclear. 

Claim 10, line 9, is indefinite because the phrase "to one of hole is parallel" is 
confusing. 

Claim 11, lines 4, 5, is indefinite because "the long sides" lack antecedent basis. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 10 is rejected under 35 U.S.C. 102(b) as being anticipated by Mabuchi et 
al. (U.S. Pat. 5,951,887). 

Regarding claim 10, Mabuchi et al. teach a chamber 1 1 having at least one 
opening and for generating the plasma. (Column 3 lines 65-68; Column 4 lines 1-2; Fig. 
12) A dielectric member 14 covers the opening air-tightly and has four sides like a 
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rectangle. (See Fig. 12; Column 4 lines 3-9) A rectangular waveguide 34 is provided 
on the exterior of the chamber. (Column 4 line 39; Fig. 12) A plurality of holes are 
provided on a plane of the waveguide the plane opposing the dielectric member 14. 
The holes 23a are made in a microwave regulation rectangular plate 23. (See Fig. 13; 
Column 6 lines 11-25) In Fig. 13 the holes 23a are parallel to one side of the dielectric 
member. (See Fig. 13) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-3 and 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mabuchi et al. (U.S. Pat. 5,951,887) in view of Akimoto (U.S. Pat. 6,189,481). 
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Regarding claim 1 , Mabuchi et al. teach a chamber 1 1 having at least one 
opening and for generating the plasma. (Column 3 lines 65-68; Column 4 lines 1-2; Fig. 
12) A dielectric member 14 covers the opening air-tightly and has four sides like a 
rectangle. (See Fig. 12; Column 4 lines 3-9) A rectangular waveguide 34 is provided 
on the exterior of the chamber. (Column 4 line 39; Fig. 12) An electromagnetic 
generator 35 is provided to provide electromagnetic waves. (Fig. 12) A plurality of 
holes are provided on a plane of the waveguide the plane opposing the dielectric 
member 14. The holes 23a are made in a microwave regulation rectangular plate 23. 
(See Fig. 13; Column 6 lines 11-25) 

The differences between Mabuchi et al. and the present claims are adjusting the 
holes size to adjust the opening area of the holes (Claim 1 ), having larger hole areas 
than other areas is not discussed (Claim 2), a hole having the largest hole area located 
on the terminal end side of the wave guide is not discussed (Claim 3), one of the holes 
being located near the periphery of the dielectric member is not discussed (Claim 5), 
wherein one of the holes has long sides which are parallel to one side of the dielectric 
member (Claim 6), the hole area of the hole on the side wall surface of the chamber 
being made the largest with the hole area adjusting means is not discussed (Claim 7), 
where the hole area adjusting means is made with a metal-plate like portion by 
reciprocating the plate-like portion is not discussed. (Claim 8) 

Regarding the adjusting of the holes size to adjust the opening area of the holes 
(Claim 1), Akimoto '481 teach providing shutters for slots, which radiate electromagnetic 
waves. The slots can be opened or closed selectively by respective shutters 62. 
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Operating members 64 are respectively connected to the shutters 62. In this 
configuration shutters 62, i.e., the areas of the radiation ports can be controlled at the 
outside of the chamber independently of each other. For example, assume that a wafer 
or similar semiconductor substrate 18 should have the central part thereof treated to a 
greater degree than the peripheral part. Then, the radiation ports 32 facing the central 
part of the substrate 18 will be opened wider than the other radiation ports 32 facing the 
peripheral part. (Column 3 lines 45-48) 

Regarding having larger hole areas than other areas (Claim 2), Akimoto '481 
teach that the holes can be selectively controlled such that there are larger areas for 
example in the center and smaller hole areas at the periphery. (Column 3 lines 45-48) 

Regarding a hole having the largest hole area located on the terminal end side of 
the wave guide (Claim 3), since Akimoto '481 teach that the holes can be selectively 
controlled in area it is believed that the apparatus can have a hole with the largest area 
on the terminal end side of the wave guide. (Column 3 lines 45-48) 

Regarding where one of the holes is located near the periphery of the dielectric 
member (Claim 5), Akimoto '481 teach locating holes near the periphery of the dielectric 
member. (See Fig. 3B; Figure 4; Column 3 lines 45-48) 

Regarding wherein one of the holes has long sides which are parallel to one side 
of the dielectric member (Claim 6), Akimoto et al. teach in Fig. 3B having holes with long 
sides which can be parallel to one side of the dielectric member. (See Fig. 3B) 

Regarding the hole area of the hole on the side wall surface of the chamber 
being made the largest with the hole area adjusting means (Claim 7), since Akimoto et 
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al. recognize that the central holes can be made large than the peripheral holes it 
follows that the apparatus could operate such that the central holes are made smalle 
than the peripheral holes thus leading to holes on the side wall surface of the chamber 
being largest. (Column 3 lines 45-53) 

Regarding where the hole area adjusting means is made with a metal-plate like 
portion by reciprocating the plate-like portion (Claim 8), Akimoto et al. teach the hole 
area adjusting means being plate-like (i.e. shutter) and can be selectively moved (i.e. 
reciprocated). From Fig. 3A the shutters appear to be metal.. (See Akimoto et al. 
Column 3 lines 45-58; Fig. 3A) 

The motivation for controlling the holes size of the microwave radiation holes with 
a selective member is that it allows for control of plasma distribution. (See abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mabuchi et al. by utilizing hole area 
means to control the area of the electromagnetic radiating holes as taught by Akimoto 
'481 because it allows for control of plasma distribution. 

Claim 4 rejected under 35 U.S.C. 103(a) as being unpatentable over Mabuchi et 
al. in view of Akimoto '481 as applied to claims 1-3 and 5-8 above, and further in view of 
Matsumoto et al. (U.S. Pat. 6,290,807). 

The difference not yet discussed is the use of plural wave guides. 

Matsumoto et al. teach utilizing plural waveguides for introducing microwaves. 
(Column 11 lines 31-52) 
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The motivation for utilizing plural waveguides is that it will prevent a decrease in 
the energy in different areas of the chamber. (Column 1 1 lines 47-52) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized plural waveguides as taught by Matsumoto 
et al. because it allows for preventing a decrease in energy in different areas of the 
chamber. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mabuchi 
et al. (U.S. Pat. 5,951,887) in view of Akimoto (U.S. Pat. 5,415,719). 

Regarding claim 9, Mabuchi et al. teach a chamber 1 1 having at least one 
opening and for generating the plasma. (Column 3 lines 65-68; Column 4 lines 1-2; Fig. 
12) A dielectric member 14 covers the opening air-tightly and has four sides like a 
rectangle. (See Fig. 12; Column 4 lines 3-9) A rectangular waveguide 34 is provided 
on the exterior of the chamber. (Column 4 line 39; Fig. 12) An electromagnetic 
generator 35 is provide to provide electromagnetic waves. (See Fig. 12) A plurality of 
holes are provided on a plane of the waveguide the plane opposing the dielectric 
member 14. The holes 23a are made in a microwave regulation rectangular plate 23. 
(See Fig. 13; Column 6 lines 11-25) 

The difference between Mabuchi et al. and the present claims is where the area 
of the hole on the side of the chamber wall surface is made larger than those of the 
other holes. 

Akimoto 719 teach in Fig. 9 providing holes having a larger area near the 
chamber wall surfaces than those of the other holes in the center. The holes are made 
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in a plate 14' as a microwave regulation rectangular plate 23. (See Fig. 9; Column 4 
lines 66-68; Column 5 lines 1-6) 

The motivation for having larger area openings near the wall than at the center is 
that is allows for production of a more uniform plasma. (Column 5 lines 5-6) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mabuchi et al. by utilizing larger area 
openings near the wall than at the center as taught by Akimoto because it allows for 
production of a more uniform plasma. 

Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mabuchi et al. (U.S. Pat. 5,951 ,887) in view of Riblet (U.S. Pat. 2,632,809). 

Mabuchi et al. is discussed above and all is as applies above. (See Mabuchi et 
al. discussed above) 

The difference between Mabuchi et al. and the present claims is the locations of 
the long sides of the rectangular holes. 

Riblet teach locating the slits in a waveguide such that some of the slits are 
oriented such that their long sides are located parallel to the long sides of the 
waveguide and that some of the slits have their long sides located parallel to the short 
side of the waveguide. (See Riblet Figs. 1-3) 

The motivation for providing particular orientation of the rectangular holes is that 
it allows for a device that operates over a wide range of frequencies. (Column 1 lines 6- 
10) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mabuchi et al. by utilizing a particular 
orientation of the rectangular holes as taught by Riblet because it allows for a device 
that operates over a wide range of frequencies. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mabuchi 
et al. (U.S. Pat. 5,951,887) in view ofTokuda et al. (U.S. Pat. 5,134,965). 

Mabuchi et al. is discussed above and all is as applies above. (See Mabuchi et 
al. discussed above) 

The difference between Mabuchi et al. and the present claims is that the farther 
holes from the microwave oscillator are larger than the holes closer to the microwave 
oscillator is not discussed. 

Tokuda et al. teach in Fig. 18 that the slot closer to the microwave oscillator 
should be smaller than the slots further away from the microwave oscillator. (Column 
17 lines 49-63) 

The motivation for controlling the slot size is that it improves the degree of 
radiation of the microwave. (Column 17 lines 49-63) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mabuchi et al. by utilizing controlling the 
slot size to be smaller near the microwave generator as taught by Tokuda et al. 
because it allows for improving the degree of microwave radiation. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mabuchi 
et al. (U.S. Pat. 5,951 ,887) in view of Ishii et al. (U.S. Pat. 5,698,036). 



Application/Control Number: 1 0/681 ,61 5 Page 1 0 

Art Unit: 1753 

Mabuchi et al. is discussed above and all is as applies above. (See Mabuchi et 
al. discussed above) 

The difference between Mabuchi et al. and the present claims is that the interval 
of the slots being equal to half of the wavelength of the microwave is not discussed. 

Ishii et al. teach that the length between slots in a microwave generator should 
be spaced about 5 to 50% o the guide wavelength. (Column 6 lines 1-10) 

The motivation for spacing the slots at half the wavelength of the microwave is 
that it allows for generating a low pressure and high density plasma. (Column 2 lines 
44-47) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mabuchi et al. by utilizing spacing for the 
slots to be half the length of the microwave as taught by Ishii et al. because it allows for 
generating a low pressure and high density plasma. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). y /T, y^y 




Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 
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